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This application claims the benefit of Korean Patent Application No. 2000-60569, filed on 
October 14, 2000, under 35 U.S.C. § 1 19, the entirety of which is hereby incorporated by 
reference as if fully set forth herein. 

BACKGROUND OF THE INVENTION 

5 Field of the Invention 

The present invention relates to a liquid crystal display device, and more 
particularly, to a back light assembly for a liquid crystal display device. 
Discussion of the Related Art 
; Generally, a cathode ray tube (CRT) is mainly used in monitors for 

10 information terminals and measuring instruments as well as a television. It has been difficult 
= to miniaturize and reduce the weight of the CRT. Thus, a liquid crystal display device has 
been actively developed that is small in size and light weight and with low power 
: - consumption. Recently, the liquid crystal display device, which is a flat panel display device, 
has been used as a display for a laptop computer, a monitor for desktop computer, a large 
15 monitor of 30 inches or greater, and a wall-mount TV. The demand for the liquid crystal 
display device is increasing. 

Such a liquid crystal display device is a light-receiving device which displays 
an image by controlling the quantity of external light. Accordingly, a separate light source, 
i.e., a back light assembly for irradiating light to a liquid crystal display panel, is required. 
20 The back light assembly is classified into an edge type and a direct type 

depending on the position of the light source against a display area. The direct type back light 
assembly is widely used in a large sized liquid crystal display device of 30 inches or greater 
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because it has high light transmittivity, it is easy to handle and it does not have a limitation in 

the size of the display area. 

The direct type back light assembly does not require a light guide plate, which 

directs linear light from a light source (lamp) to the display surface. The direct type back 
5 light assembly includes a plurality of lamps, a reflection sheet and a diffusion plate. The 

lamps are provided at a lower portion of the display area. The reflection sheet reflects light 

irradiated from the lamps in the display area so as to avoid loss of light. The diffusion plate 
= - 7 : diffuses light in an upper portion of the lamps to emit uniform light. 

\j Here, because a considerable amount of space exists between the lamp and the 

tO diffusion plate, the diffusion plate drops down due to its own weight and/or high temperature. 
L To prevent the diffusion plate from dropping down, a plurality of supports are provided 

between the diffusion plate and the reflection sheet. 

A support structure of the diffusion plate of a direct type back light assembly 

in the related art will be described with reference to the accompanying drawings. 
15 FIG. 1 is a partial sectional view showing a support structure of a diffusion 

plate of a direct type back light asembly in the related art. 

As shown in FIG. 1, a support 6 is provided between a reflection sheet 4 and a 

diffusion plate 5. A prism sheet 8 is provided on an upper surface of the diffusion plate 5 to 

improve the luminance of a liquid crystal display panel 9 by converging light diffused through 
20 the diffusion plate 5. The liquid crystal display panel 9 is provided on an upper portion of the 

prism sheet 8 to display data. A plurality of lamps (not shown) are provided in a space 

between the reflection sheet 4 and the diffusion plate 5. 
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The support 6 is made of a rigid material such as poly-carbonate to sufficiently 
prevent the diffusion plate 5 from dropping down. Also, the support 6 has a pointed shape at 
one end to minimize the amount of area covering the display area. 

However, the aforementioned support structure of the diffusion plate has 
5 several problems. If an external impact or oscillation is applied to the liquid crystal display 
device, foreign materials or scratches occur on a contact area between the diffusion plate and 
the support due to friction between them. The foreign materials or scratches act on the 
display area leading to poor image quality. 

In addition, since the support has a pointed end portion, the end portion may 
1€ be broken or deformed due to such external impact. In this case, the support cannot prevent 
the diffusion plate from dropping down. To solve such a problem, the support may be of a 
soft material such as a rubber. In this case, however, the support cannot sufficiently support 
the diffusion plate due to reduced rigidity. 



15 SUMMARY OF THE INVENTION 

Accordingly, the present invention is directed to a back light assembly for a 
liquid crystal display device that substantially obviates one or more of the problems due to 
limitations and disadvantages of the related art. 

An advantage of the present invention is a back light assembly for a liquid 
20 crystal display device that prevents foreign materials or scratches from occurring on a 
diffusion plate, thereby improving an image. 
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Another advantage of the present invention is a back light assembly of a liquid 
crystal display device having a member supporting a diffusion plate with sufficient rigidity to 
prevent the diffusion plate from dropping down. 

Additional features and advantages of the invention will be set forth in the 
5 description which follows, and in part will be apparent from the description, or may be 

learned by practice of the invention. The objectives and other advantages of the invention will 
be realized and attained by the structure particularly pointed out in the written description and 
claims hereof as well as the appended drawings. 

To achieve these and other advantages and in accordance with the purpose of 

ID the present invention, as embodied and broadly described, a direct type back light assembly of 
liquid crystal display device includes a mold frame provided with lamp supporters at both 
ends to receive both ends of at least one or more lamps and support the lamps, at least one or 
more lamps received in the lamp supporters to be disposed in a lower portion of a display 
area, a reflection sheet disposed in an upper portion of the mold frame and a lower portion of 

15 the lamps for reflecting light irradiated from the lamps to avoid loss of light, a diffusion plate 
disposed in an upper portion of the lamps for diffusing light irradiated from the lamps to 
uniformly diffuse light into a prism sheet at its upper portion, and at least one or more 
diffusion plate supporting means disposed between the reflection sheet and the diffusion 
plate, having a complex structure including an elastic material in a contact area with the 

20 diffusion plate, so as to prevent the diffusion plate from dropping down due to its weight 
and/or high temperature, and to prevent foreign materials or scratches from occuring due to 
contact with the diffusion plate during external impact, and to absorb external impact. 
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The diffusion plate supporting means has a double structure including a 
support portion coupled to the mold frame at one side, having sufficient rigidity to prevent the 
diffusion plate from dropping down, and a contact portion having elasticity, coupled to the 
other side of the support portion and at the same time contacting the diffusion plate. 
5 The contact portion is made of a soft material, preferably silicon rubber, to 

prevent foreign materials or scratches from occuring on a contact area with the diffusion plate 
during external impact. 

The support portion is made of plastic having sufficient rigidity to prevent the 
diffusion plate from dropping down. Preferably, the support portion is made of a metal 
10 having higher rigidity than plastic to reduce its volume. 

The diffusion plate supporting means has a conical shape having a sectional 
area that is gradually reduced toward an upper portion from a lower portion to ensure 
sufficient supporting force while minimizing the area covering the display area. 

The contact portion has a cap shape in which an insertion hole of a 
15 predetermined length is formed to insert an end of the support portion, and a projection is 

preferably formed along a circumferential direction to prevent the contact portion from being 
detached when the support portion is inserted into a bottom end in which the insertion hole of 
the contact portion is formed. 

An extension portion is formed at the bottom end of the support portion to 
20 enhance cohesion between the mold frame of the support portion and the reflection sheet. A 
fitting hole having a predetermined length is formed within the bottom end of the support 
portion to be coupled to the mold frame by a screw passing through a boss of the mold frame. 
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It is to be understood that both the foregoing general description and the 
following detailed description are exemplary and explanatory and are intended to provide 
further explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWING 

The accompanying drawings, which are included to provide a further 
understanding of the invention and are incorporated in and constitute a part of this 
specification, illustrate embodiments of the invention and together with the description serve 
to explain the principles of the invention. 

In the drawings: 

FIG. 1 is a partial sectional view showing a support structure of a diffusion 
plate of a related art direct type back light assembly; 

FIG 2 is a perspective view showing a direct type back light assembly 
according to an embodiment of the present invention; 

FIG. 3 is a sectional view taken along line I-T of FIG. 2; 

FIG. 4 is an enlarged sectional view of FIG. 3, showing a structure of a 
diffusion plate supporter according to the embodiment of the present invention; and 

FIG. 5 is an exploded perspective view showing a diffusion plate supporter 
according to the embodiment of the present invention. 



20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Reference will now be made in detail to the preferred embodiment of the 
present invention, example of which is illustrated in the accompanying drawings. 
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As shown in Figs. 2 and 3, a direct type back light assembly for a liquid crystal 
display device according to the present invention includes a mold frame 1 0, a lamp supporter 
20, at least one or more lamps 30, a reflection sheet 40, a diffusion plate 50, and at least one 
or more diffusion plate supporters 60. The mold frame 10 supports respective elements of a 
5 back light assembly and fixes or secures a liquid crystal display panel and circuit parts. The 
lamp supporter 20 is disposed preferably at both ends of the mold frame 10 in the lengthwise 
direction to receive both ends of the lamps 30 as well as to support the lamps 30. The lamps 
30 are received in the lamp supporter 20 to be disposed in a lower portion of a display area. 
The reflection sheet 40 is disposed in an upper portion of the mold frame 10 and reflects light 

10 irradiated from the lamps 30 to avoid loss of light. The reflection sheet 40 has a structure in 
which a reflection layer and a packing layer are double-side coated. The diffusion plate 50 is 
disposed in an upper portion of the lamps 30 and diffuses light irradiated from the lamps 30 
to uniformly diffuse light to a prism sheet and to the front of the liquid crystal display panel, 
thereby widening a viewing angle. At least one or more of the diffusion plate supporters 60 

15 are mounted between the reflection sheet 40 and the diffusion plate 50, and has a complex 
structure which includes a portion made of an elastic material in a contact area with the 
diffusion plate 50. 

A panel guide 70 is provided at an upper portion of the diffusion plate 50 to 
mount the liquid crystal display panel. 
20 The lamps 30 preferably include cold cathode fluorescence (CCFL) lamps and 

may have a rectangular shape, U shape, or W shape, for example. For high luminance and 
high uniformity, the rectangular shape is preferable. The lamp supporter 20, located at both 
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ends of the mold frame 10, includes a plurality of lamp receiving grooves 22, which are 
positioned at constant intervals. 

The diffusion plate supporter 60 prevents the diffusion plate 50 from dropping 
down from its own weight and also prevents foreign materials or scratches from occurring on 
5 the contact area of the diffusion plate 50 during external impact. The diffusion plate 60 is 
provided in a space between the reflection sheet 40 and the diffusion plate 50. The diffusion 
plate supporters 60 are preferably provided at an optimal position to equally divide an area of 
the diffusion plate 50. For example, as shown in Fig. 2, the diffusion plate 50 is 
longitudinally divided into four parts and is also transversely divided into three parts. Thus, a 
10 total of six diffusion plate supporters 60 are preferably provided in respective divided points. 

The diffusion plate supporters 60 preferably acts as an absorbing member 
capable of absorbing an external impact. The structure of the diffusion plate supporter 60 is 
shown in Figs. 4 and 5. 

Fig. 4 is an enlarged sectional view of Fig. 3, showing a structure of the 
1 5 diffusion plate supporter 60 according to the preferred embodiment of the present invention. 
Fig. 5 is an exploded perspective view showing the diffusion plate supporter 60 according to 
the embodiment of the present invention. 

As shown in Figs. 4 and 5, the diffusion plate supporter 60 has a double 
structure including a support portion 65 having sufficient rigidity to prevent the diffusion 
20 plate from dropping down, and a contact portion 61 having elasticity and contacting the 
diffusion plate 50. The contact portion 61 is preferably made of a soft material to prevent 
foreign materials or scratches from occurring on the contact area the diffusion plate 50 during 
external impact. More preferably, the contact portion 61 is made of a rubber, especially, 
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silicon rubber having sufficient elasticity to absorb an external impact. Since the contact 
portion 61 is made of rubber, the contact portion 61 can also act as a dustproof member which 
absorbs oscillation due to impact. 

Therefore the support portion 65 is preferably made of a rigid material 
overcoming a problem related to foreign materials or scratches that may occur on the 
diffusion plate 50. Any material having rigidity that can support the diffusion plate 50 may 
be used as the support portion 65. Accordingly, the support portion 65 may be made of 
plastic such as poly-carbonate. Alternatively, the support portion 65 may be made of metal 
having high rigidity to reduce the size of the support portion 65. 

The aforementioned diffusion plate supporter will now be described in more 

detail. 

To minimize the amount of the diffusion plate supporter 60 from appearing in 
the display area, the diffusion plate supporter 60 preferably has a conical shape having a 
sectional area that gradually decreases from a lower portion to an upper portion. 

The support portion 65 is coupled to the mold frame 10 at one end and is 
coupled to the contact portion 61 at the other end. In other words, the contact portion 61 has 
a cap shape in which an insertion hole 62 of a predetermined length is formed to insert the 
other end of the support portion 65. A projection 63 is formed along a circumferential 
direction to prevent the contact portion 61 from being detached when the support portion 65 
is inserted into its bottom end in which the insertion hole 62 of the contact portion 61 is 
formed. When the contact portion 61 is preferably made of a soft material having elasticity, 
the support portion 65 is closely adhered to the insertion hole 62 of the contact portion 61 by 
the projection 63. An extension portion 66 is formed at the bottom end of the support portion 
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65 to enhance cohesion between the mold frame 10 of the support portion 65 and the 
reflection sheet 40. 

In addition, the support portion 65 is partially inserted into the mold frame 10 
preferably at a constant length, and a fitting hole 67 having a predetermined length is formed 
5 within the bottom end of the support portion 65. Thus, the support 65 is tightly coupled to 
the mold frame 10 preferably by a screw 80 that passes through a boss in the mold frame 10 
through the fitting hole 67. 
= = Thus, the support portion 65 to which the contact portion 61 is inserted at the 

=7: upper portion is tightly coupled to the mold frame 10. The diffusion plate 50 is thus 
}Q prevented from dropping down due to deformation caused by its own weight or high 
5 temperature of the diffusion plate 50. 

As aforementioned, the direct type back light assembly of a liquid crystal 
" display device according to the present invention has the following advantages. 

The diffusion plate supporter is formed of a structure that includes a contact 
1 5 portion of a soft material having elasticity and a support portion having rigidity to prevent the 
diffusion plate from dropping down. Accordingly, it is possible to prevent foreign materials 
or scratches from occurring on the contact area between the supporter and the diffusion plate 
during external impact. This prevents poor image due to the foreign materials or scratches of 
the diffusion plate. In addition, it is possible to prevent the diffusion plate from dropping 
20 down due to deformation caused by its own weight and high temperature. Finally, since the 
support portion is not in contact with the diffusion plate, the support portion can be made of 
various applicability of the product. 
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It will be apparent to those skilled in the art that various modifications and 
variation can be made in the back light assembly for liquid crystal display device of the 
present invention without departing from the spirit or scope of the invention. Thus, it is 
intended that the present invention cover the modifications and variations of this invention 
provided they come within the scope of the appended claims and their equivalent 
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